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Abstract

In this study there is a goal to determine the need for the development of ESD-based teaching
materials, because based on the results in the field there is a lack of development of teaching
materials in class X chemistry material. This research uses descriptive qualitative research methods,
with data collection through interviews, documentation studies. This analysis includes curriculum
analysis, teaching material analysis and learner analysis. Based on the results of the analysis
conducted, this study shows that the teaching materials used today still do not meet the needs of
students who are still in the form of package books from schools and lack of development from
teachers so that the teaching materials used in learning only come from print-based book sources,
thus researchers will develop teaching materials that contain the three pillars of ESD.
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A. INTRODUCTION

Education is defined as an activity to contain goals and how these goals can stimulate the
potential of both individuals and groups (Nurkholis, 2013). The learning process in Indonesia has
not been fully achieved according to the Program for International Students Assessment (PISA)
survey of the ability of literacy and numeracy students who are taken randomly sampled 15-year-
old students that since 2009 - 2015 there has been no significant increase in ability. The results of
three surveys show that the ability of students in Indonesia in mathematical literacy is very low
(Ayuningtyas & Sukriyah, 2020). PISA is seen as a program that provides benefits for education and
the application of education. The presence of PISA as a reflection for policy makers in a country.
Thus, because it is seen from several PISA surveys that the low literacy and numeracy skills of
students, there must be an integration of learning based on Education for Sustainable Development
or education for sustainable development which is a benchmark for Sustainable Development Goals
(SDGs) or sustainable development goals.

Education for Sustainable Development is seen to provide an understanding to a person
(learner) in making decisions and actions by improving our quality of life without compromising
the planet (Tristananda, 2018). Education for Sustainable Development (ESD) plays an important
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role in the learning process because as explained, it is based on 3 pillars of environment, economy,
and social.

In the process of implementing ESD, it must be supported by several aspects in learning, one
of which is learning tools, namely teaching materials. Teaching materials function as learning media
used to maximize the learning process so that the learning process can run effectively (Pawestri &
Zulfiati, 2020). In addition, the preparation of teaching materials consists of 3 requirements,
didactic, construction and technical requirements. However, the reality in the field is different, in a
preliminary study conducted at SMA Negeri 7 Lhokseumawe, through the results of observations,
and interviews explained that teaching materials are still in printed form and the lack of
development of teaching materials carried out by teachers in making electronically due to limited
digital access and technological capabilities.

The development of technology is advancing so rapidly that it is commonly called the 21st
century, this era is seen as a human necessity in using or mastering technology, because all aspects
require technology, one of which is the aspect of education (Purnama & Suparman, 2020) besides
in printed form there are also teaching materials in electronic form or commonly called e-Teaching
Materials (e-Book), the difference is in terms of operation which usually uses paper, for electronics
it can use computers, cellphones, smartphones, notebooks. The use of teaching materials in learning
makes learning attractive to students and interactive. The advantages of teaching materials
according to several experts are that they provide convenience and narrow the space and time so
that learning becomes more effective (Suryaningsih et al, 2021). In addition, according to
(Nirmayani, 2022) electronic teaching materials can save costs in printing and provide easy access
through devices such as cellphones, laptops, and others. In addition, the presentation is more
interactive so that students become more interested in doing it.

The environment is the most important aspect in the life of living things, thus we must pay
attention to environmental issues by integrating them into learning tools, so that they can be
applied in children's daily lives. Chemistry is seen as a difficult learning at this time. This material
also makes students less interested in the learning process.

In previous research conducted by (Tressyalina & DKk, 2022) discussed the process of
analyzing the needs of interactive e-LKPD based on local wisdom in Indonesian language lessons
aimed at high school students. In addition, the research (Prabandari et al.,, 2022) discusses the
needs analysis of the development of LKPD in science subjects for elementary school students. In
line with that in research (Endah & Hidayat, 2022) based on electronics regarding the needs
analysis of e-LKPD.

Based on the studies that have been described, researchers are interested in analyzing the
needs of ESD-based Teaching Materials for class X chemistry material, with the hope that it can
provide benefits to everyone and indirectly have an influence on increasing students’
understanding, in addition to attracting students' attention when the learning process takes place,
so that students can feel happy when learning to use learning tools, so that later it will have an
impact on student learning outcomes. The subjects consisted of 4 chemistry teachers and 10
students at SMA Negeri 7 Lhokseumawe.
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B. RESEARCH METHOD

In this study, researchers used descriptive qualitative research methods. This research was
conducted within a period of time from October 16, 2024 in the research process, the researcher
involved several subjects, for the subjects were selected based on problem analysis and identifying
teachers and students at SMA Negeri 7 Lhokseumawe. The selection of subjects was analyzed
through research problems and the process of identifying the characteristics of teachers and
students. The criteria for teachers who are used as informants are: 1) Have a minimum teaching
experience of 2 years. 2) Have adequate professional qualifications, for example, the last education
is atleast S1. 3) Have knowledge according to the material they teach. 4) Have technological science
skills (Yanti & Hamdu, 2021).

The data sources in this research come from primary data and secondary data. Primary data
is obtained through informants who are in accordance with the research. If secondary data is
obtained from the observation process when implementing learning, in addition to documentation
studies regarding learning outcomes, teaching materials, LKPDs that are implemented as well as
data that supports research.

The research procedure carried out by the researcher will be depicted in the following figure:
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Figure 1. Research Procedure
The technique in obtaining data was carried out by researchers conducting interviews and
documentation studies, data analysis in this study refers to qualitative data analysis according to
Miles and Huberman. There are several stages in data analysis according to Miles and Huberman in
(Sugiyono, 2017) including several stages, namely: data reduction, data display and conclusion and
verifying
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C. FINDINGS AND DISCUSSION

Through the process of analyzing several aspects, this research results in the following
discussion:

Curriculum Analysis
The process of analyzing basic competencies was carried out by researchers for class V in
accordance with the three pillars of ESD (Education for Sustainable Development) which included
economic, social and environmental pillars. The researcher examined the learning outcomes of
chemistry class X that contained the three ESD pillars. The Outcomes that contain environmental,
economic and social pillars are contained in the following table:
Table 1. Outcomes of Learning Outcomes of Chemistry Class X Basic ESD Concepts.

Understanding Resource Economics: Students are able to explain the
importance of sustainable management of natural resources in the
chemical industry.

Cost and Benefit Analysis: Students can identify and analyze the costs and

Economic Pillar ) . ’ . . .
benefits associated with the use of chemicals in the production process.

Eco-Friendly Product Innovation: Students can develop ideas for products
or methods that reduce environmental impact, prioritizing energy and raw
material efficiency.

Environmental Awareness: Students can explain the impact of certain
chemicals on the environment and the importance of proper waste
management.

Green Chemistry Practices: Students understand and can apply the
Environmental Pillar  principles of green chemistry to reduce pollution and negative impacts on
the ecosystem.

Understanding the Life Cycle of Chemical Products: Students can explain
the concept of the life cycle of chemical products from raw materials to
disposal, as well as its impact on the environment.

Social Responsibility in Chemical Use: Students can identify the social
responsibility required in the use and management of chemicals to protect
public health.

Health and Safety Awareness: Students understand the importance of safe
Social Pillar chemical use in society and how to mitigate health risks that can arise from
daily chemical use.

Collaboration in Environmental Conservation: Students can work together
in groups to plan and implement projects that focus on reducing the
environmental impact of chemicals.

The results show that in class X, the ESD concept has been integrated, but the implementation
has not been carried out simultaneously in one lesson. So it can be concluded that the
implementation of ESD has been implemented but separately, in research conducted (Listiawati et
al., 2013) which states that the implementation of ESD in Indonesia is only to the environmental
pillar, has not integrated the economic and social pillars. For the design of ESD implementation, it
is integrated in chemistry subjects with the Learning Outcomes that have been written above.

Analysis of teaching materials used

Based on the results of the analysis, the teaching materials applied by most high schools in
Lhokseumawe City are teaching materials published by Erlangga. The results of the analysis of
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teaching materials in chemistry books still contain stimulus cognitive aspects, and there are still
too many exercises, which consist of three requirements, namely didactic, technical, construction
requirements. In line with that (Septian et al., 2019) explained from the results of observations and
interviews with elementary school educators at SDN 3 Karangnanas, SDN 1 Ledug, and SDN
Wiradad explained that materials only buy from subscriptions that are used to coming to school so
there is no development of teaching materials from educators, and he explained that these teaching
materials have not motivated students to learn so that it has an impact on students' desire to learn
and become passive and lack of understanding of the material. In line with that (Haryanto et al.,
2022) explained the problems experienced by educators in elementary schools in the Sendangtirto
Sleman Cluster that in the learning process teaching materials are rarely involved or rarely use
teaching materials besides that when using teaching materials, the teaching materials used still
contain material and practice questions so that students lack information and knowledge. So, this
makes learning less optimal and not meaningful. In addition, teaching materials are learning tools
that are seen to facilitate students so that they can better understand the learning material.
(Salsabila et al., 2022).

Student Analysis

The results of interviews with 10 class X students at SMA Negeri 7 Lhokseumawe show that
students want an innovative teaching material that is not only print-based but the use of cellphones
in implementing learning and can be done at home, besides that the appearance is attractive and
there are many pictures or videos. Piaget explains that student learning outcomes will be
maximized when learning is in accordance with the stage of cognitive development of students,
thus because high school age enters the concrete operational stage, learning must be supported by
concrete media to make it easier for students with the material they learn (Agung, 2019). Based on
this explanation, the teaching materials developed must contain concrete media and be in
accordance with the cognitive development of high school students.

Interview Results to Class X Teacher

The results of the interviews were conducted with 4 grade X teachers. The interview is
divided into several discussions regarding: the use of teaching materials, integrating sustainable
development, the need for electronic development of teaching materials and the need for E-Books
on global warming material as a crucial environmental issue. Through the results of the interview,
there is a data collection process that the use of teaching materials is very important because to
measure the achievement of understanding the subject matter, with teaching materials educators
can see the work process of students. Teaching materials are seen as teaching materials, if in the
learning process there are no teaching materials, educators can have difficulty in achieving learning
objectives, so that later it will have an impact on student learning outcomes that are less than
optimal (Aisyah et al., 2020).

In the application of teaching materials in the form of e-Books in public high schools located
in cities and in Lhokseumawe City, it is evident through documentation studies that the application
of learning using e-Books from Erlangga published chemistry books only.. Educators explained that
there was no ESD-based e-book on chemistry material, usually the existing teaching materials were
only filling in the lack of understanding stimulus and lack of visual elements. This is in line with
research conducted (Wandari et al., 2018) explaining that student worksheets usually do not attract
students' attention due to the lack of images and colors so that they look monotonous, thus having
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an impact on students' sense of desire to learn. In line with that (Nareswari et al.,, 2021) explained
that if learning still uses conventional teaching materials, it will have an impact on teaching and
learning activities, because students lack motivation in the implementation of learning because the
teaching materials used have not provided a student-centered learning experience.

Furthermore, because now the use of technology is advancing so rapidly, the learning process
must also be supported by technology assistance in order to increase students' desire to learn and
be able to adapt to the 21st century. Implementation of technology in learning can be done by using
electronic-based teaching materials, and students work on them via cellphones or computers.
Referring to the Program for International Student Assessment (PISA), there is a shift in assessment
from computer-based paper, in the trial it is explained that learning that utilizes technology scores
higher when compared to students who use paper assessments (Kemendikbud, 2019).

According to (Puspita & Dewi, 2021) the use of E-Books in learning makes students' learning
activities less boring, besides that learning becomes interactive, so that students are more
motivated in their desire to learn. In line with that, according to (Pribadi et al.,, 2021) E-Books make
it easier for educators to explain material so that students can access it anywhere. Learning in the
Merdeka curriculum, especially in class X, all teachers have agreed that there is chemistry material,
although in its separate application it is contained in one lesson (Listiawati et al., 2013). Thus, the
independent curriculum already contains the pillars of Education for Sustainable Development
(ESD), but all teachers who are resource persons do not know this. According to (Tristananda,
2018) Education for Sustainable Development (ESD) based learning must be implemented in all
levels of education, because ESD can meet the needs of the present and without sacrificing for the
future.

The concept of ESD is seen as a meaningful education because it functions and aims to 1) ESD
education is seen as an education that is able to meet the needs of the present generation without
excluding the ability of future generations to meet their needs 2) ESD education can improve the
quality of human life within the carrying capacity of the ecosystem 3) ESD education can provide
benefits for humans and ecosystems in the present and the future (Depdiknas, 2009).

The Intergovernmental Panel on Climate Change (IPCC) explained that in 2007 the
temperature increased by 0.74 approximately 0.32 degrees Celsius, global warming is identical to
the increase in temperature and, the most cause of the increase in temperature is caused by
greenhouse gases such as industrial smoke, motor vehicles, ships, airplanes and others. Besides the
cause of global warming occurs due to natural factors such as: volcanic eruptions, climate dynamics
in the atmosphere and oceans (Aldrian et al., 2011). We have felt the impact of global warming such
as climate change, warming of the earth's temperature, melting of polar ice caps, sea level rise,
expansion of deserts, increased rain and flooding, and extinction of flora and fauna. From this
exposure, there must be sustainable efforts integrated into learning in elementary schools
regarding global warming material, namely by doing small things such as using bicycles for closer
distances, saving electricity use, reforesting and reusing, reduce, and recycle. The goal is to prevent
global warming.

For the self-learning process, educators can integrate ESD into teaching materials for
students, for example, ESD concepts are included in teaching materials for students' guidance in
learning.

The results of this study are that researchers know the needs regarding LKPD that should
exist in elementary schools, because in previous research (Endah & Hidayat, 2022) examined an
electronic-based needs analysis regarding e-Books that were not ESD-based and character-based

6 |2 GTIC 2024



and not in chemistry. So that researchers analyze ESD-based E-Books for chemistry material so that
the results of this further research by developing interactive E-Books which include efforts to deal
with or reduce chemistry and know the impact of using chemicals and their causes.

By conducting interviews and documentation studies, researchers know about the needs of
the products that will be developed by researchers. In addition, knowing the findings regarding the
need for e-Books is a challenge in itself due to the lack of learning tools available at school, because
this research focuses on learning that is carried out independently by adjusting technological
developments

D. CONCLUSION

Based on the results of the research that has been conducted by researchers, the researchers
can conclude that the use of teaching materials in schools has not met the needs of students, because
usually chemistry material is taught in less detail and there is no e-book on ESD-based chemistry
material, so educators and students need ESD-based e-Books on chemistry material for high school
students to support teaching and learning activities. This research is required to conduct further
research so that later the final results of the research will get an ESD-based electronic book for
grade X high school students.
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